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(54) DISPLAY DEVICE. BRIGHTNESS LIMITING CIRCUIT, AND METHOD FOR DRIVING THE DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a high contrast display device 
having a sufficient life characteristic by reducing power consumption. 
SOLUTION: The display device, wherein light-emitting elements EL holding 
an organic light-emitting layer between electrodes are arranged, is provided 
with a brightness limiting circuit 7a for limiting the maximum brightness of 
the light-emitting elements EL This brightness limiting circuit 7a limits the 
current flowing through each light-emitting element EL according to the 
total current value flowing through plural light-emitting elements arranged in 
a display area 1 , and composed of a linear resistance element Rg. This 
linear resistance element Rg is connected across the common ground line 
Lg for commonly connecting thereto non-linear driving elements TRb 
connected with each light- emitting element EL and the panel ground 5. 
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^«n<5«*«:«8l»-r 6 d fc SrflflRfc r *£**»B. 
[ff*S3] W*qi2lE«©*«*«^i3V^r, 10 
ffJEfMS&te. «HE#5S**^-coa;SiS:#ai^«3BKL 
Tft5*ii«ffi(^«ffi*»J»^Sr 

[»#* 4 ] §g#3g 3 IE«0*^3S«(w*5 V S T, 

***^^S^fc>E»|g!K©««©5feo*ft< fc 
*>-***ii^»«LTft5*ii««i:, SKAiSttS 

6 w fc SrW»4:-r-5**»|t. 

* / b *tr v * -5 w fc «r«Ntt k -t Z WM& 

So 

**^««^E5iJ LTft 3**»BK:» d w-w- htizm 

mmmmkx&^x, 

(ommmcfc cx m&&&ytm*\z.ffitiz>nm*mm-f 

ft*#««ffiK»tt<S*x, ^R#ii«tto«ffiSrlBijai-r 
S r fc fc -T 5R«9 6 ia«<7>»SSJJRBIsISSo 
[If #»8] tttt*^***. 

^IE»@Ko««**a^»jH!UTftS#a««i:. 3 

e^ass tc&tt ^mffi fc tcMieefet^^- 

*»* fc -r 5 if 7 EttoffKMiKBiK. 
[rm 9 ] nmmc&ytm u-cft 

«LTft6*ii«««>«ffiSr«»rawt*»«ii-S 
»^3gB0>K»i;frSs. 
MWl 0] ««B^«3lt»S:*»L-CftS*** 

T\ 50 



ct p t-. SK^Sjt^omffiSr^a^jttL-CftS* 
ffl«ffi^«ffi«:»J»-r« w fc «rtt1Kfci-«X*MKB0>B 

[0 00 1] 
[0 0 0 2] 

(Electroluminescence :OTELiEt) SrftJffl Lfc 
*iEL*m »Sfcl£ttfc<Z>rai;:« ttraUKSB 
^*««*JB *8M S -£"C ft 5 

6o r©J;5ftiS0W«EL3lim IB«fcl&Kfc<Z> 

6 r fc c^g «***-t?*> 5 r. fc tftabtix 

*3 9, 1 0 VOTOB»tEt\ Si 0 0-ftl 0 0 0 
c d/m 2 <0»fttfS»P>:h,5 o ^<Dtz#>, :<DtiEL 
L"CflBl^*«aS« (+ftte*>#«E 

>f (Flat Panel Display : l^TFPDirEt) fc ttt 

[0 0 0 3] fcCl^T*. a<E, f/MOFPD^LTS 
^^<ffl^^tl/^®if^^7 P K (Liquid Clyst 
al Display: LCD) ii, ^<y^9^ h <£>^ii^£:i&Jii 

«ft^rtcj:o"c^<y^7>r h©aw#*s<45. r 

[0 0 0 4] ±Sfi LfcJ: 5ft^«E 

r4»**-¥-e**«*»**flJcft© 0 

j^s^i&v >i&«^*s pTfiB-e* I? , ^^>h7^h (om^ 
&ffo^h&x%z> 0 %tz, m^*ftomm\cto\,^x 

[0 00 5] il2{Cll Z<D£ v^m7jkmm<Doh. 
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3 

tzVXD/^Jisfyls K5 <h^iim2l6 ^M^tit^ 
5 0 

[0 0 0 6] — *\ Hi 3 fC^-r^M^ hV *M(D 10 

^7VKl 5 t*ii«jSl 6 t^b. jfe36«-*tb*« 1 

6o ^tt, 3fe3Ef9#a*ai 3t?»«Stt^:jif*<75* 
^-^ft-^tti^^l 4frbfM££titzy* 

[0 0 0 7] &±<D£ii^ flEL^^Mi^^: 
[0 0 0 8] 

b tem^mm^nik<D£ o ftR«ass>o*: 0 -rft*^ 

««&ama^ffi<ft*tt«a*fcSo r*u*, 
Sti-r fct?^<*/u©IH»«*A**# < ft-5 fc^^M^* 
ft 0, :ti(ao-cWM-WS^) 

[0 0 0 9] J^LLCD*^ tlELj^M^-i: 
* h^<o*^s^fiBTfcOftds^t+»ft*AWtt«rW 

^zmm&<om\<^mEL^4 xy t u^<om&&W5tfz 40 

HS»CftoTl^O"CfeSo 
[0 0 10] *r-e*5SWtt. Sbfc(6?B»«*{fc«rB 
SCi:T% h7^ h"C6D*^5"6TfiBT*S>f9ft^^ 

t>+»ft**«H4S:*-*-6**3SB, i(OJ:5ft*^«r 

[001 1 ] 

rft6*3t*^**^«««-EMUTftS*^3SB^*5 so 



£>9, ****^«>aa**ii^»«Lrft5#ffl«ffi 

[0012] MMii(^tJ:5^7^T^yv h y 
«£*0>tt»lcfc^TH l 2 £r 

[0013] ~£tz. m*-&m 2 \z»r ct 5 ft3M$-7 h y 
^^a^>**»no»fr, a*<oa«^i3v^Tiai 3^ 

1 it. 1 1 fc*j«ipaB i2^u 

m^l 6W9^'M< irt>if^>^35^ora(c:»S*JPS 
[0014] :^)J; 5ft«dco*^3g«r-fi, fclgftJPS 

mtiz&iYnmmmcfc cx&&ytm*\cffitizmffi& 

ftS#a««o«ffi«r»J»-t-5 r fc (aottr^6o 
^(Dtztb, »SfWiaiHlK(cJ;SK3eS:, ^ffo 

««ffi*s*#iMi^#»**^(c«ttixS««K^ft< ft 

[0015] *tz*&w<Dmmfflm®&te. mmm^m 

3tJl*«»Lrft6**3lf^S:*^««{ciayiJLrft* 
(CJS i:TStt#*3t*^«watix5«SIE«r»JIS-rs rt$r 

m(omm^m^mm^xfj:^mmm<Dmft^Mm'r 

[00 16] ^.OJ:5ft3Wa*JRRlHlB*r*^iSH^9 

(D&xmm&mm ^itm^mt>ti^>x ? icft ^ 0 
[0017] £b\z&&m<Dmmmm<ommjjm*, m 

«KI«c«3tJB*«l*Urft**Jfc3R^**^*«^|E?"J 
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< ®\m £ tv5 x o ic&mytm* <omm i-ga& u x 
mfemzmz. ssshk^t m&nmm&m v *r#* 

ftSTF- KSHx 6 SSft^iS < fWBR * tt5 J: 5 fc#a««tf> 
[0 0 18] c©±5ftB»*fel-J:ixtf, 

fctt, #*3fe* J F-t-«l£ix*ttSE^fi:<fflJ^feix 10 

[0 0 19] 

KX^Tt^fflKRW-r*,, *ieli« 
5 0 ft> ^^wi^^t, mi 2&twgi 3«rflai^ 

ttU RfcrSRHtt**-*-*. 
[0020] (Ii SMK^IB) El 3 I*. ttmtoK 1 * 

[0 0 2 1] ^ OttAMKIillS 7 a 11, «A.tf«6t*dF- 

l a> bffi^Kn^ffig^RJt 5 r 4: a*#3L L 

< , S b L < tt**/<*^0*K»^^fr»t $ t%X 40 

[0 0 2 2] 114^, ^(DmmmmzjSrtZt&tfLm^rR 
gO»«ttffi*^i-S»lHlBia"C*>5 0 5teT, «fit*^ 
Rg^»tt««8S:RW-r5J-5feSc*>, r cog! 4 irflfltibco 

ei 3 Lxm^mmctetf ^m^mm 1 

S:»j|»^RMi-5o 
[0 0 2 3] *^SSR^*5Jt6*^ffl«HCtt, 

(i).x(i-f-l), -4:, ^-^«#ffi*«4 (ia3CO^|C 

h*> i^snfcfittiiyftj.ya+i), so 



1), •»4:«-JH6y(i).y(i+l) 1 -t&&t>ZU&lc& 
IS*Z(i.i) f Z(i+l.i), -tfSRttkixTV^o 

[0 0 2 4] #®ijiZfi. ^>T3/fy^ffl^jSi^ 
TRa, ft^iCS«MO»S^TR b^P> 

&3!P«i|p|&4:, (tibWiEL*f) E 

LkXm&£tlX\,^Z 0 ft, *8*j!fTRa f TRb 

<o*jRjg*^T r b mam&xmfe'tz x o 

&tiX\,^Z~kk-tZ> 0 

[0 0 2 5] ^-f TR a 11, £ 

W»x|cy-KS:«RS*, «#tty £«-Hi*Z«:#ra 

^*:«R**fe««t?R*t6ixT*5fJ, #«8»lfTR 

a t*a^7>K7^yL g t*>m\cvm&mc&m& 

SJxT^S. -tLT, ft»«iCt*||»*?TRat 
0>IMK* K»ffl©*jtft»*^-TR boy— h^affltSix 
tl^o ro^Jf^^-TRbte, *ii^7>K7-0 

-#*>««as#a«K7>r >l v (»**^^-r*a« 

«) ^»«ES*X, «&*CO««3ft5»»fflO*j»^*^TR 
[0 0 2 6] ^fc, #M*Z^»jR*ix^*iiy7VK 

7^yLgit ^$ti/oKitv^;u^7 y K 5 
^£*tTi>£ 0 #si3iizfc:gaffisn^:*a«as7 
-r^Lvii. m&£titivinx&mnM6\zmi$tt5tix 

[0 0 2 7] ±» Lfc®S^JPS[Hl^ 7 a 4: 

ftSfiRJIfRgtt, *i*Z^S**^TRb** 
ii^SStt"t-5#ii^9> K9^f g > K 

5 4:^Pfl, 0^19, #IgZ(D#iSf^TRb(:»g 

'<*/uy?>>b'sk&mmz<D&igmm*TRbk 
[oo2 8] r (om^mf&£thtz.&^mw:xte s 
a) £iiiR isxn&zmu-tz r t t% mmz (±,±) \c& 

«9, B*Z(i.i)^aa(tSixfc«*»y (i)Ov^-^fi# 
^:0»lfTRa(Dy-^ • KW^BSrilt 

:o*»»si^TRb^- h®ffjc^i:7tm»5 

^IS^^^TRbcDy-^ • K^>m«c«Etb. * 
9I*Z(i,i) E L ^ mWcttfclrZ 



[0 0 2 9] ttt, #C<£>*^ M^Z(i.i) 

m$rri* * ^ >ir ^ £ K 5 £ T% iS» Z (i . i) ic*3 ft £ & 

[0 0 3 0] r<D*^3SttSr»»-r5ISJCtt, g 

^flt*&Sttft5w£l£<£5 0 ^Lt, #J;iJ;£, #<(Dpj 10 

[0 0 3 1 ] rcofctf), ^^««f£jO $ *:#i^*&lcfi, 

s 0 z<otnt>* &mmz\z&ft%mmm<D&mj&m*T 

[0032] '<*frwm&'b£^m&K\^ ma 

go«ffio±#fi/j>*<aix.pjn«>o z.<ott$>, &mm 
zic&ft&mmm<nt¥iftMm*TRb<Dy--* • h 

&mmm*T r b ^s§«g$n^5t*^E l \zmtiz> 30 

[oo3 3] »ifTRbarffl^^tl 

v>r, y-* • Kwy^cm^^iMi a 
h • y—*mm&&v g s t u BHfi®EE£ v t h 

£-rs<bTi5**; (1) fc*:U kttJfc«5@fc 

Ids = (k/2) (Vgs-Vth) 2 - (1) 

[0034] 0 5(i, S: (i) tcs<5< h ■ y— ;* 

riiffvg s tmnmm.1 a s ^«^t^7 7t* 40 

* (1) ^©^77|It^ot, s<*/UM 

«ici5i:rvgs^tTt5^, y— ^ • K^yRit 
[0035] ^<otnb, ^^«at«)ffl^rt;isr*«>e> 

[0 0 3 6] r(D^77(^fj; tgfit^T- 
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[0 0 3 7] «±<oj:5^ x Zfc«iffi&flc 
LT^^tT^^^I^ #iif*Z«caE*ixS««K^flS 

[0 0 3 8] Ld»t, — «<DiB*Z^©*««*aELT 

[0 0 3 9] rotfS*, +»4lMrt»tt*r«*fcK = ^ 

[0 0 4 0] *fc«Nc, *ll«»fl8K:fc^Ttt:, Hftflitj 
a t LTj»ffi^<Z)«t^[* J ?•RgS:fflV^•CV^5yi: 
«*ftlil**rffll^r4:*<«tt*-?-Rg«r*A'r 

[0041] (g2 xnBsm m e 2 m 

[0 0 4 2] :(Dgfi|^Rvlt Il^»iT^ 
PSIHIS&7 a tfcSjggUrf-R vttt* #IiZ©M^ 

e L**ai^»tt-rs#ii«aji7>r >l v ^*ii«jg6 

t<Dffl, o£9 x ^iS^zco^^^ELtcs^^nfc 

6 t &mm Z <D»**^E L i: jc» LTil[^J^»Jt bix 

[004 3] 1 oiHlK«lfiKtt« 1 

«8-ettWL.^**36«i:l53«-efcSwi:i:i-S 0 fcff 

&m&z\cmirhtix^zmmm<D&mmm*TR 

:t-H **»*^-TRb(Z>Ui*»tt^H7^-t-J:9 

"C*>6#^ #»^T R b 355^(Z)t±i^#tt(0 y - 7 
-©J; J^^Bffta^jB**^ TR b<^)y--x • 



je&v g s t u mmm&zv th^u y— 

Ids = k { (Vgs-Vth) Vds 

[0044] -(Dmm&zivf'm^gimcte^x, # 

[0045] &tz, zn&Tjkmw&mmz&zma*, 
6±t^t» (^*^«»o &tm>m*R vomits- 

t\£teZ> 0 10 
[0 0 4 6] -t Lt, /^lHt*3ft«*#l^»*lCtt, |g 

[0 0 4 7] — /^/H»5/J>$<^o^lC 

HHbffl<o*j»Jg*^TRbwy— ^ • K^y|HI«E, 

[0 04 8] «-b»w ufc <t 3 ic N ^2 mmmm<om^ 

(S<«ix-e>ttTfB»«**s»f6iJ*ix. »Sfi^«tS*5t* 30 
T-EL^fe R#6ill:«:»ft*fELt*rilt5*i 

(CIS, #H*ZtcaS*b5«*0**«i«ffiS:iS<j««p 

[0 0 4 9] ^toft*, flHHBK»Mi:ntR^ +#ft 

WSIH3&7 a t LXmM<D&tfim*Rv&m\<*X\f^Z>1t 40 
a«Wc!aIB*fflv^5r 4: ft <««:*-¥■ R v^rlfAt 

[00 5 0] (13 Hffi^fi) £ ^-CiS, Sg 2 

ottweffli^H6jivia7«c:*<5v^, msmmmm 

«JK*T-TRb<D»fP««^S>5 0 -Tft*>*>, 
KBI-Ss^TIi, K«iffl<D#|R»*^TRb^, V =-T 
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Vd s 2 /2} (3) 

s x o \c®»j&mmj££tix^z><Dxibz> 0 
[0051] mmm<o#mmm*TRb<DmftmniL$:^ 
v>£i?mmic-rz>-kx\ s^/unmmizm&mz- 

x&mmziz&vzmmmnftmj&m^-TRb&y*- * 

IMS^TRbov-x • KKyriili d s a*© 
T-TSi:5^ft«9, #*j»»*^-TRb^»3BtSixfeai 

^TRb<D»fp««dsiafpffi«©{cjtt»sn5fe«>, & 

Hi^Z(c^Jt5^»lffl<7)^^^T-TR bcoy— ^ • K 
u^^mftn dsfi, JB«lffl(D^j|6JB*^-TRb(Z>y 
— * ■ K W vraSJEEV d s KftfiFi-* r £: ft < — 

[0 0 5 2] Lfc^o-c. ^/u««asgrSffi*»;tfc 

m&iz<Dfr&mm z o**»«^aj*j sns <t 5 ft*M* 

«r<TU fi^^h^* ht?+»ft«MM««r#i-6** 

[0053] m4mmmm) ms^ *3tm<on*x 
[oo54] r (ommum^ i b « % ^^asko^- 

= * 7 0 1 SMBx/CSsD. rc0^^7 0U^ 8 W 
y^ K5 i:<Dra^^>r ^^-7 0 2Sr^(tTl/^ 0 

7 0 1 ^^u^7^ K5 i:Of|[:(j:, rco^-f 
S/f 70 2 ^^IJtC, ^-^^ 7 0 l{RiJ^^^-< ^^7 0 
3XT/Sfit*^RgdSii[^JlCj»«SiXT^-5 0 ^Og^i 

5 B * lt, ^e^^ 701 xmfe£titzs<*/unmc£ 

oT^^ 7 0 2 ^^7^7 0 3CD^]«9#X.^^J^I 

-tz>mffimmn7 o 4&ffiz_x\,^z> 0 r^m««^ias7 

^R gd!JCD^-f ^f7 0 3 Sr»lfiett»JCLT^-Y y^~7 
0 2*r»»rU ^^*/i4l«^BfSffl[4:ttx.fti>»&lc 
tt, S*rL*^RgmiJ^^>f ^5 1 7 0 3^ig^rLT^^^ 
^7 0 2^rSj^^-ti:5o ^^<t 3 ft@S0JPS(HlB 7 b 



(7) 
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[0 0 5 5] ICDJ: 3 ^^cCDj®S^JP5[H]*S 7 b SrWi- 
KW>P«I d srtHg-p^ £5 

[0056] -(Dtiib, msmmmmtmm<omW}^n 
[oo5 7] *tz., rco^3\ &mm(Dmtez>m%k(Dm. 

[ooss] z.<D&b*m&<Dmmmwmi b*jB^ 20 
^fflco^>(ii^, y<^mmm(D^mm\cmt bittern 
[0059] (is mmnm) m 9 t4, *mw<Dm 5 m 

[0060] - <D»^jpiiH]gs 7 c 14, #mi&&um* 

Rg' h7^^^coJ:54*l6»*^<7>ai 

<D7- b t y-x t &M&£&1tWmx*'<*/i'yy is K 
5 £*IB*Z<B#H»*^TR b fc^LTiOBWKtt 

[0 0 6 1] :^»ft^Rg' T?f4, y-^- 40 

Kw^BWEfevdsiu mmmiEzv tht-rz 

t. y—x- KWvratll d si4T!E5*; (4) «:W 

Idsoc (Vds-Vth) 2 ••• (4) 

[0 0 6 2] Lfc^oT, ;I<&#*i0gJ6ffi*^Rg , 

(4) x^^mmwsm^ir^^ t\z 

ftS»K»JPglElS&7 b«rtt5S^ftfcott, 
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[0 0 6 3] ^IRJBJgfitlK^Srfflt^HtaWJRIai 

mm\z\&7 dTfcottA^. ro®g^jpiiHiK7 d 

14, ^^w^7>K5i:#iii*ZO*i»^iR^TRbi: 
fRg' *^S^S*I^Rg , ©/^^?yK5 

©JKgagfc $ titzs<*;ism i ffi<D^~? 707^ 
* 7 o 7T?ffl«Six^^/u««^j£i:T*j|ft»«St* 
Kg' coy- h«£ESr»J«-rSfW»lHlK 7 0 8 txm 
&£tiX^Z> 0 
[0 0 6 4] r<D«t 5 *«^0»S©J(5RlsIK 7 dfCiS^ 

Ids (4x ^F-y^raiE*Vg s £ U glffil 
BEfcVt h Tte^: (5) SrJBfci-tt^ftS. 

Idsoc (V g s -V t h) 2 ••■ (5) 

[0065] Ltifrox. z<d& itemmmmm&7 d 

t£*5VvCI4, SJ»IfllB7 0 8td«tS*j»?g»fit* J ?-R 
g' (Z)y-h«JE^#J»^J:o"C, W^Rg' 

[0 0 6 6] H±KWLfe#jOlt*«jc*5V^r«:, 
I, **Wttrni-KJ££ft5C£f4*<. Ell 1 ^ 

fife^ML^^^bJt^rsaicPS^^tLSr 4: lift 

[oo6 7] s sx±$lw isiz&mmMmic&\,^x 
fiii 6 tcnmicmmm&m&i 7%miz>^ttirz> 0 

[00 6 8] tztz U *jse^ h y ^ 

8ft^$ti6rt»4*v\ ^<Dtz#>. mmmmmi 7x 

J4. «A«liHffi*r«*«-rs l 7 i — A^K^^^irco 



13 
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[oo69] £i±$iw i^timmmm^^^x^ mmm 

^mmmmxm^ Ltz*th?ti<Dmtftzffix.x\,^z> r t 

nrntf-jZicwtfeztitzm^mw^ttLrX, ±&<n&m 
m&mxmm\^tL£ ^^wa^it^^o ^ 

m^mmic^^x, m&<v3£itm^mtiz&fr<Dnffi 10 
m^fccx&ftftm+icffiivzmffitmmzti, 

[0 0 7 0] 

[0®Of»l|i&i&W] 

[Ell] *5£W*mmL,tzT?'r^7'^ b V ? *M<Di& 

Tjkmwo— m^-r^* y?mxfoz> 0 30 
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